First pass evaluation of blood velocity in the pulmonary artery.
Studying the kinetics of blood flow in the pulmonary artery using non-invasive techniques may be an important tool in assessing the prognosis of lung diseases. The aim of this study was to ascertain dynamic parameters of pulmonary blood flow, particularly the velocity of a small bolus of a radioactive tracer after intravenous injection. Since the shape and distribution pattern of the bolus changes substantially from frame to frame, common image processing techniques for motion detection or other techniques, such as accumulation of subtracted images, segmentation and spectral analysis with temporal/spatial filtering, are unable to properly evaluate the motion of the bolus. However, the passage of the bolus from the arm to the lungs was visualized with good contrast through acquisition of a first pass sequence of scintigraphic images. The wave form of the bolus becomes increasingly complex as it progresses towards the pulmonary artery. In the proposed method the time-activity curves for each pixel are displayed. It is assumed that the peaks of the maximum counts in these curves correlate with the time after injection that the bolus takes to cross each pixel (bolus head). The bolus head contains information on time, space and activity, and allows the velocity of the studied fluid to be calculated. We demonstrated a mean velocity through the pulmonary artery trunk in resting patients of approximately 11 cm/s, with a mean residence time of 0.5 s.